SUPPORTING MATERIAL

Isolated polysaccharides
The polysaccharide fractions isolated from marine gel samples or from the axenic C. closterium culture medium were provided by Ranieri Urbani, Faculty of Sciences, University of Trieste, Italy. Isolation procedure consisted of a desalting step followed by precipitation of polysaccharides by mixture of ethanol and isopropanol and the purification step (1, 2) . The gel macroaggregates were collected from the northern Adriatic Sea in the spring-summer seasons of the mucilage events in the year 2000 (station SJ 310, 13°35'E, 44°35'N, sampling date July 6, depth 15 m) and 2001 (station SJ 105, 13°9'E, 45°2'N, sampling date July 5, depth 14 m). The polysaccharide samples were lyophilized and stored in the fridge at 4 ˚C. It has been shown that polysaccharides isolated from seawater or from extracellular diatom polymers in general are resistant to microbial degradation (3).
AFM imaging
5 μl of a suspension was pipetted directly onto freshly cleaved mica. Mica sheets were placed in enclosed Petri dishes for approximately 30-45 min. Samples were then rinsed three times for 30 s and placed in enclosed Petri dish to evaporate the excess of water on mica. The rinsing of samples with ultrapure water was necessary to remove salt crystals that would hamper AFM imaging under ambient conditions. All measurements were performed in air at room temperature and 50-60% relative humidity, which leaves the samples with a small hydration layer, helping to maintain the original structures (4).
Force spectroscopy
We examined several different substrates: glass, mica and gold. Glass was chosen as the best because of its higher frequency of "fishing" polymers compared to mica, and lower cost compared to gold.
Force spectra analysis (details)
To quantify elastic response of individual fibrils we used the wormlike-chain (WLC) model defined by: where x is the extension in the end-to-end length of the molecule, Lp is the persistence length and Lc is the contour length (5, 6) . From the model we calculated Lp, which reflects the local bending stiffness or rigidity of the polymer chain. A few individual non-linear peaks that showed significant deviation from the WLC model were rejected from analysis. Values of Lp <0.154 nm (length of C-C bond) were also disregarded.
Individual peaks with shoulders were normalized according to standard procedures for single molecule force spectroscopy experiments (7). For each force curve, a force value which approximately corresponds to the value of the force at the shoulder was selected (here 400 pN) to get a corresponding length and after that the extension of the force curves was divided by this length.
For analysis of repetitive sawtooth peaks, to exclude or minimize the contribution of non-specific interactions such as intermolecular entanglements, superposition of nanomechanical responses of individual fibrils or tip strand ruptures, we have analyzed only sawtooth patterns containing 3 or more repetitive peaks where force is gradually increasing or is approximately the same. These cases are likely to reflect an intra-chain process where unfolding order is imposed by mechanical stability of domains. Irregular sawtooth patterns were disregarded from the analysis.
For plateaus and step analysis, only flat regions of constant force, longer than 25 nm were taken into account. Interpretation of particular patterns on force extension curves was based on literature data and on obtained AFM images.
